Objective-A semisynthetic diet with varying amounts of cholesterol was used to achieve hypercholesterolemia and atherosclerosis in LDL receptor-deficient (LDLR-/-) mice. Atherosclerotic lesions were measured as cross-sectional area at the aortic root and brachiocephalic artery and by en face analysis of aortic lesion area in 209 male and female animals on the C57BL/6J (B6.LDLR-/-) and FVB/NJ (FVB.LDLR-/-) backgrounds. Methods and Results-The semisynthetic diet containing 4.3% fat and 0.00% or 0.02% cholesterol was sufficient to induce hypercholesterolemia (12.6Ϯ2.4 mmol/L) and atherosclerosis in B6.LDLR-/-mice at the aortic root (98 980Ϯ37 727 m 2 ) and brachiocephalic artery (12 039Ϯ12 750 m 2 ) but did not produce significant lesions in the aorta measurable by the en face method. Raising dietary cholesterol to 0.15%, 0.30%, or 0.50% more than doubled plasma cholesterol levels (35.9Ϯ8.5 mmol/L) and resulted in significant en face lesions. It also led to a significant increase in atherosclerotic lesion area at the aortic root (547 753Ϯ182 151 m 2 ) and brachiocephalic arteries (125 666Ϯ59 339 m 2 ). Although FVB.LDLR-/-mice developed comparable cholesterol levels, they were relatively atherosclerosis resistant and had many-fold smaller lesions. Conclusions-These results should aid investigations of atherosclerosis in LDLR-/-mice by informing the selection of diet to be used and the location of lesions to be scored. (Arterioscler Thromb Vasc
I
n the last 10 years, induced mutant mouse models of atherosclerosis have been created and used to study the mechanisms of lesion formation, diet and drug effects on the extent of lesions, and the role of candidate genes in atherosclerosis susceptibility. These studies have generally used apolipoprotein E-deficient and LDL receptor-deficient (LDLR-/-) mice. 1, 2 In the former, diets have consisted of either chow or Western-type diets, 3 whereas in the latter, Western-type 4 or high-cholesterol, high-fat, cholatecontaining diets have been used to induce hypercholesterolemia and atherosclerosis. 5 Each of these diets has drawbacks. The chow diet consists of Ϸ0.02% cholesterol and 4.5% fat (wt/wt), but the fat content is not defined and can vary, depending on availability and cost factors. A chow diet induces lesions relatively slowly, if at all, in LDLR-/-mice. 5, 6 The Western-type diet usually consists of 0.15% cholesterol and 20% (wt/wt) fat, and when fed to certain strains of mice, such as C57BL/6J, can induce obesity, with all of the attendant metabolic complications. 7 The high-cholesterol, high-fat, cholate-containing diet usually consists of 1.25% cholesterol, 15% fat (wt/wt), and 0.5% cholic acid. 8 It can induce an inflammatory response in mice that may complicate atherosclerosis end points. 9 These drawbacks make it clear that further work needs to be done on developing better diets for studies of mouse models of atherosclerosis.
In studies of atherosclerosis in the mouse, lesions have traditionally been quantified in oil red O-stained sections through the aortic root by the method of Paigen et al. 8 In other studies, investigators have quantified, in en face preparations of the entire aorta, the percentage of surface area occupied by lesions. 10 Most recently, it was noted that brachiocephalic artery lesions are larger and more advanced than are those in other areas. Descriptions of this region have been used mainly for qualitative purposes, 11, 12 but quantification has been done in a few studies. 13, 14 The literature contains just one study that compared the aortic root cross-sectional lesion area and the en face aortic lesion area for 8 apolipoprotein E-/-and 11 LDLR-/-outbred mice fed Western-type diets. 10 Comparisons of lesion development in inbred strains at different sites on different diets are clearly needed.
The current study had 2 major goals. The first was to establish a semisynthetic diet that would achieve hypercho-lesterolemia and atherosclerosis in LDLR-/-mice without toxicity from very high cholesterol and cholic acid components and without the weight gain induced by high-fat feeding. The other goal was to compare lesion development at the aortic root and brachiocephalic cross-sectional areas and en face aortic lesion area in atherosclerosis-sensitive C57BL/6J and -resistant FVB/NJ mice on the LDLR-/-background. This would allow the determination of regional effects of atherogenic stimuli on lesion development and provide information as to the best method for use in a variety of mouse model studies of genetic and environmental effects on atherosclerosis.
Methods
An expanded Methods section is provided in the online supplement (please see http://atvb.ahajournals.org).
Mice and Diets
LDLR -/-mice on the C57BL/6J background (B6.129S7-Ldlr tm1Her , stock No. 002207; henceforth called B6.LDLR-/-) and FVB/NJ mice (stock No. 001800) were purchased from the Jackson Laboratory (Bar Harbor, Me). FVB.LDLR-/-mice were generated in our laboratory by marker-assisted backcrossing 15 of the LDLR -/-trait from B6.LDLR-/-to FVB/NJ. Mice were weaned at 28 days of age and fed a semisynthetic, modified AIN76 diet 16 containing 0.00%, 0.02%, 0.15%, 0.30%, or 0.50% cholesterol for 16 weeks until sacrifice at 20 weeks of age. Each dietary group included 8 to 14 male and 4 to 9 female B6.LDLR-/-mice and 12 to 15 male and 8 to 15 female FVB.LDLR-/-mice.
Plasma Analyses
Plasma was obtained from fasted animals anesthetized with methoxyflurane at 8, 12, and 16 weeks of age and at 20 weeks, 2 days before sacrifice. Plasma cholesterol, triglyceride, and glucose concentrations were determined enzymatically. Cholesterol distribution among lipoproteins was determined by fast protein liquid chromatography.
Tissue Preparation
Mice were humanely killed at 20 weeks of age. The heart was removed by cutting the ascending aorta halfway between the aortic root and the brachiocephalic artery. The latter was cut at the point where it branches from the aorta and 1 mm distal to its bifurcation into the subclavian and carotid arteries, and the resultant Y-shaped piece was frozen in mounting medium (OCT compound, TissueTek). The remaining aorta was dissected to the iliac bifurcation, opened longitudinally, and fixed between glass slides.
Quantification of Atherosclerosis
To quantify cross-sectional lesion area in the aortic root, formalinfixed hearts were processed as previously described. 8, 17 To quantify cross-sectional lesion area in the brachiocephalic artery, the Y-shaped piece of brachiocephalic artery was sectioned distally to proximally at 10-m thickness, starting from the subclavian and carotid arteries. Atherosclerotic lesions lumenal to the internal elastic lamina were quantified in 6 equidistant (100-m) oil red O-stained sections 200 to 700 m from the branching point of the brachiocephalic into the carotid and subclavian arteries. En face lesion area of the aorta was quantified relative to its surface area.
Liver Cholesterol Concentration and Histology
Liver cholesterol concentrations were determined as previously described. 18 Liver lipid content was also assessed by histology in oil red O-stained, frozen sections.
Statistical Analysis
Values are given as meanϮSD. Statistical analysis was done by t test and ANOVA.
Results
At 4 weeks of age, B6.LDLR-/-mice and FVB.LDLR-/-mice were weaned to a modified AIN76A semisynthetic diet containing 0.00%, 0.02%, 0.15%, 0.30%, or 0.50% cholesterol for 16 weeks. At the end of this time period, B6.LDLR-/-mice weighed less than did FVB.LDLR-/-mice (males: 28.4Ϯ2.5 vs 30.5Ϯ2.4 g, PϽ0.001; females: 22.2Ϯ1.3 vs 23.9Ϯ2.3 g, PϽ0.001; respectively). The amount of cholesterol in the diet had no effect on body weight in B6.LDLR-/-males, B6.LDLR-/-females, and FVB.LDLR-/-males (ANOVA, PϭNS). Although the effect in FVB.LDLR-/-females was statistically significant (ANOVA, PϽ0.001), this was due to several outliers (Table I in online supplement; please see http://atvb.ahajournals.org).
Plasma cholesterol concentrations were measured after the mice had been on the 0.00%, 0.02%, 0.15%, 0.30%, or 0.50% cholesterol diets for 4, 8, 12, or 16 weeks. As shown in Figure  1 , in most cases, there were no significant temporal trends in plasma cholesterol (ANOVA, PϭNS). In a few cases, cholesterol levels increased modestly but significantly from 4 to 8 weeks and then remained constant through 16 weeks. It was only in B6.LDLR-/-males fed the 0.50% cholesterol that the cholesterol level increased significantly (48%) between 12 and 16 weeks (Tukey post test, PϽ0.001). Therefore, in general, cholesterol levels attained a steady state by 4 weeks and at most by 8 weeks and remained at such levels through 16 weeks.
As shown in Figure 1 , it is quite remarkable that for each strain and sex, the plasma cholesterol level for the 0.00% and 0.02% cholesterol diets was similar and significantly lower than with the 0.15%, 0.30%, and 0.50% cholesterol diets, .LDLR-/-males fed the 0.00% and 0.02% cholesterol diets had 14% lower levels than did the FVB.LDLR-/-males (Pϭ0.002), and B6.LDLR-/-females had 52% higher levels than did FVB.LDLR-/-females (PϽ0.001); for the 0.15%, 0.30%, and 0.50% cholesterol diets, B6.LDLR-/-males had 31% higher levels than did FVB.LDLR-/-males (PϽ0.001), and B6.LDLR-/-females had 21% higher levels than did FVB.LDLR-/-females (PϽ0.001). It appears that the main difference in plasma cholesterol levels occurred between the low-and high-cholesterol diets, with relatively smaller differences between strains fed the same diet.
The cholesterol distribution between lipoprotein particles was analyzed by fast protein liquid chromatography in samples of pooled plasma after 16 weeks of diet feeding ( Figure 2 ). In each strain, the lipoprotein pattern was similar in the 0.00% and 0.02% cholesterol diets, which in turn differed from the 0.15%, 0.30%, and 0.50% cholesterol diets, which were similar to each other. Mice fed the low-cholesterol diets had lower VLDL, IDL, and LDL and higher HDL cholesterol levels than did mice fed the high-cholesterol diets. On the high-cholesterol diets, B6.LDLR-/-mice had considerably higher VLDL and IDL cholesterol levels and the suggestion of larger LDL particles than did FVB.LDLR-/-mice. On both low-and high-cholesterol diets, B6.LDLR-/-mice had lower HDL cholesterol levels than did the FVB.LDLR-/-mice.
Plasma triglyceride concentrations were also determined after 16 weeks of diet feeding (Table II in The effect of dietary cholesterol on liver cholesterol content was examined in male mice of both strains. As shown in online Figure IA and IB (please see http://atvb.ahajournals.org), for each strain, liver cholesterol contents for the 0.00% and 0.02% cholesterol diets were similar and significantly lower than on the 0.15%, 0.30%, and 0.50% cholesterol diets, which in turn had similar liver cholesterol contents. B6.LDLR-/-mice fed the low-cholesterol diets had total liver cholesterol contents of 4.5Ϯ0.9 mg/g, free cholesterol of 3.4Ϯ0.5 mg/g, and cholesterol ester of 1.1Ϯ1.1 mg/g, whereas on the high-cholesterol diets, the values were 18.1Ϯ6.3, 4.3Ϯ0.6, and 13.8Ϯ6.2 mg/g, respectively (t test; PϽ0.001, Pϭ0.009, and PϽ0.001, respectively). FVB.LDLR-/-mice fed the low-cholesterol diets had total liver cholesterol contents of 5.3Ϯ1.7 mg/g, free cholesterol of 3.7Ϯ1.0 mg/g, and cholesterol ester of 1.6Ϯ1.0 mg/g, whereas on the high-cholesterol diets, the values were 34.0Ϯ9.7, 4.6Ϯ0.5, and 29.4Ϯ9.4 mg/g, respectively (t test; PϽ0.001, Pϭ0.046, and PϽ0.001, respectively). In a comparison between strains, B6.LDLR-/-and FVB.LDLR-/-mice had comparable liver cholesterol contents when fed the 0.00% and 0.02% cholesterol diets. However, on the 0.15%, 0.30%, and 0.50% cholesterol diets, B6.LDLR-/-mice had 47% lower total liver cholesterol, the same free cholesterol, and 53% lower cholesterol ester contents than did FVB.LDLR-/-mice (PϽ0.001, PϭNS, and PϽ0.001, respectively). These biochemical findings were corroborated by oil red O-staining of livers from B6.LDLR-/-and FVB.LDLR-/-mice (online Figure IC and ID; please see http://atvb.ahajournals.org). Thus, high-cholesterol diets appeared to increase cholesterol ester content in both strains, with the greater increase in FVB.LDLR-/-mice.
Dietary cholesterol had no significant effect on glucose concentrations in male and female B6.LDLR-/-mice and female FVB.LDLR-/-mice after 16 weeks of diet feeding (online Table III ; please see http://atvb.ahajournals.org). There was a significant effect in male FVB.LDLR-/-mice (ANOVA, Pϭ0.003), but there was no dose response. However, the glucose concentrations were significantly higher in B6.LDLR-/-mice than in FVB.LDLR-/-mice (males: 13.2Ϯ2.4 vs 9.4Ϯ2.7 mmol/L, PϽ0.001; females: 11.9Ϯ2.2 vs 7.9Ϯ2.5 mmol/L, PϽ0.001). Dietary cholesterol had no significant effect on blood pressure (online Table IV ; please see http://atvb.ahajournals.org), but male B6.LDLR-/-mice had significantly lower blood pressure than did male FVB.LDLR-/-mice (102Ϯ6 vs 109Ϯ5 mm Hg, PϽ0.001).
The effects of dietary cholesterol on atherosclerotic lesion formation were quantified in B6.LDLR-/-and FVB.LDLR-/-mice after 16 weeks of diet feeding (20 weeks of age) as cross-sectional area at the aortic root and brachiocephalic artery and by en face analysis in the whole aorta. Aortic root crosssectional lesion areas for the 0.00% and 0.02% cholesterol diets 
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were similar and significantly lower than for the 0.15%, 0.30%, and 0.50% cholesterol diets, which in turn were similar to each other ( Figure 3 , respectively. In a comparison between strains, 0.00% and 0.02% cholesterol diet-fed B6.LDLR-/-males had lesions 7.0-fold larger than those of FVB.LDLR-/-males (PϽ0.001), and B6.LDLR-/-females, 26-fold larger lesions than did FVB.LDLR-/-females (PϽ0.001). In addition, 0.15%, 0.30%, and 0.50% cholesterol diet-fed B6.LDLR-/-males had lesions 3.6-fold larger than those of FVB.LDLR-/-males (PϽ0.001), and B6.LDLR-/-females, 6.4-fold larger lesions than did FVB.LDLR-/-females (PϽ0.001). Thus, there were both highly significant diet and strain effects on aortic root cross-sectional lesion areas.
Another site that allows standardized quantification of atherosclerosis is the brachiocephalic artery ( Figure 4) . By this technique, cross-sectional lesion areas for the 0.00% and 0.02% cholesterol diets were similar and significantly lower than for the 0.15%, 0.30%, and 0.50% cholesterol diets, which in turn were similar to each other ( Figure 5 ). When the former and latter groups were compared, B6.LDLR-/-males had cross-sectional areas of 12 039Ϯ12 750 m 2 and 125 666Ϯ59 339 m 2 ; B6.LDLR-/-females, 44 068Ϯ27 325 m 2 and 208 406Ϯ91 160 m 2 ; FVB.LDLR-/-males, 250Ϯ273 m 2 and 5455Ϯ5414 m 2 ; and FVB.LDLR-/-females, 567Ϯ745 m 2 and 3853Ϯ4590 m 2 , respectively. In a comparison between strains, 0.00% and 0.02% cholesterol diet-fed B6.LDLR-/-males had lesions 48-fold larger than those of FVB.LDLR-/-males (PϽ0.001), and B6.LDLR-/-females, 78-fold larger lesions than did FVB.LDLR-/-females (PϽ0.001). In addition, 0.15%, 0.30%, and 0.50% cholesterol diet-fed B6.LDLR-/-males had lesions 23-fold larger than did FVB.LDLR-/-males (PϽ0.001), and B6.LDLR-/-females, 54-fold larger lesions than those of FVB.LDLR-/-females (PϽ0.001). Thus, there were both highly significant diet and strain effects on brachiocephalic artery cross-sectional lesion areas. Compared with the aortic root, both the diet and strain effects were larger for the brachiocephalic artery; however, the coefficients of variation were also larger. The distribution of lesions across a 500-m segment of the brachiocephalic artery was uniform in B6.LDLR-/-mice, whereas lesions in FVB.LDLR-/-mice on the high-cholesterol diets tended to be larger closer to the bifurcation (supplementary online Figure  II ; please see http://atvb.ahajournals.org). Atherosclerosis was also measured as the percentage of aortic surface area covered by lesions (en face analysis) in male mice. As shown in Figure 6 , for both B6.LDLR-/-and FVB.LDLR-/-mice, in the aortic arch and thoracic aorta, 0.00% and 0.02% cholesterol diets resulted in very significantly lower en face lesion areas compared with 0.15%, 0.30%, and 0.50% cholesterol diets (PϽ0.001). In B6.LDLR-/-mice in the abdominal aorta, 0.50% cholesterol was required to raise en face lesion area (ANOVA, PϽ0.001; Tukey post test, 0.50% cholesterol diet vs each of the other diets, PϽ0.05 or less). On the 0.00% and 0.02% cholesterol diets, mice of both strains had marginal atherosclerosis, with mean en face lesion areas Ͻ5%. With regard to comparisons between strains, the B6.LDLR-/-mice fed the high-cholesterol diets had a 4.1-fold larger en face lesion area in the aortic arch than did FVB.LDLR-/-mice (53Ϯ11% vs 13Ϯ5%, PϽ0.001). However, both strains, when fed the high-cholesterol diets, did not differ in en face lesion area in the thoracic (16Ϯ10% vs 16Ϯ8%, PϭNS) or abdominal (7Ϯ7% vs 9Ϯ4%, PϭNS) aortic segments.
Discussion
This study was designed to establish a diet that produces hypercholesterolemia and atherosclerosis in LDLR-/-mice as well as to compare lesion development by quantifying aortic root and brachiocephalic cross-sectional area and en face aortic lesion area. We found that a semisynthetic diet containing 4.3% fat and 0.00% or 0.02% cholesterol was sufficient to induce atherosclerosis in B6.LDLR-/-mice. This was quite apparent by cross-sectional lesion area at both the base of the aorta and the brachiocephalic artery. However, to obtain significant lesions in the aorta measurable by the en face method, it was necessary to raise dietary cholesterol to 0.15% or above and increase plasma cholesterol levels by 2-fold or more. As predicted by studies in FVB.apoE-/-mice, 19 the current study found FVB.LDLR-/-mice to be relatively resistant to atherosclerosis. On all diets, B6.LDLR-/-mice had many-fold larger atherosclerotic lesions than did FVB.LDLR-/-mice, measured as crosssectional lesion area at both the aortic root and the brachiocephalic artery. The fold changes induced by dietary cholesterol and the fold differences between strains were greater for the brachiocephalic artery than for the aortic root; however, the coefficient of variation of measurement was also greater. As in B6.LDLR-/-mice, FVB.LDLR-/-mice required 0.15% or greater cholesterol diets to develop significant en face lesion areas. By this method of analysis, B6.LDLR-/-mice had more en face lesion area in the aortic arch only but not in the thoracic or abdominal aorta. Thus, depending on the experimental goals, the diet and location of lesion analysis must be chosen carefully.
On a chow diet, LDLR-/-mice have cholesterol levels of 5.2 to 6.5 mmol/L (200 to 250 mg/dL), with non-HDL cholesterol values of Ϸ2.6 to 3.9 mmol/L (100 to 150 mg/dL). 6, 20 When LDLR-/-mice were fed this diet, they did not develop significant atherosclerotic lesions. When these mice were fed 7.5% (wt/wt) cocoa butter, 1.25% cholesterol, and 0.5% sodium cholate, their plasma cholesterol levels increased to between 33.7 and 74.8 mmol/L (1304 and 2893 mg/dL, respectively), mainly in the VLDL, IDL, and LDL fractions. This diet produced extensive atherosclerotic lesions both at the aortic root and on the aortic surface. 5 Unfortunately, the high-cholesterol, high-fat, cholate diet causes a chronic inflammatory state in mice with expression of oxidative stress genes, colony stimulating factors, heme oxygenase, and nuclear factor-B activation. 9 To circumvent the use of cholic acid, Lichtman et al 16 fed a semisynthetic, modified AIN76 diet containing 20% fat (wt/wt) and either 0.5% cholesterol, 1.25% cholesterol, or 1.25% cholesterol plus 0.5% cholic acid. These diets resulted in plasma cholesterol levels of 8.5, 15.4, and 19.7 mmol/L (328, 597, and 761 mg/dL), respectively, and respective total aortic en face lesion areas of 7.0%, 8.3%, and 12.8%. They did not measure cross-sectional lesion area at the aortic root or the brachiocephalic artery. They concluded that cholate was not a necessary component of the high-cholesterol, high-fat diet for the formation of atherosclerosis in LDLR-/-mice. 16 Other investigators have circumvented the need for cholate through the use of the Western-type diet, which results in plasma cholesterol levels of Ϸ26 mmol/L (1000 mg/dL) and causes lesions at the aortic root and the aortic surface. 4, 10 The current study used the same semisynthetic diet of Lichtman et al, but it contained only 4.3% fat (wt/wt) and 0.00%, 0.02%, 0.15%, 0.30%, or 0.50% cholesterol. The Lichtman study included a fourth diet group exactly compa- 
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rable to the one in our study fed 0.00% cholesterol. In that group after 12 weeks on the diet, Lichtman et al reported a plasma cholesterol value of 3.2 mmol/L (124 mg/dL, males only) and no significant lesions by the en face method. 16 The B6.LDLR-/-male mice in our study at 12 and 16 weeks on the diet had cholesterol levels of Ϸ11.6 mmol/L (450 mg/dL). The mice reported in the Lichtman study were of mixed genetic background, but it is unlikely that this explains the large difference in plasma cholesterol levels between the studies. However, in agreement with the Lichtman group, our mice that were fed the 0.00% cholesterol diet did not have significant aortic surface lesions. Our mice did have significant cross-sectional lesion areas at both the aortic root and the brachiocephalic artery, a measurement not made in their study. In addition, we found that supplementation with as little as 0.15% cholesterol alone, which raised plasma cholesterol to 32.7Ϯ5.7 mmol/L (1264Ϯ219 mg/dL) in males and to 32.1Ϯ3.2 mmol/L (1244Ϯ122 mg/dL) in females, was sufficient to produce significant lesions on the aortic surface while increasing cross-sectional lesion area at both the aortic root and brachiocephalic artery. Although we have not tested diets with cholesterol contents intermediate between 0.02% and 0.15%, one might speculate that these might reveal a more sensitive difference of lesion size between strains and sex at different sites of the vascular bed.
As noted earlier and confirmed in our laboratory, chow-fed B6.LDLR-/-mice have plasma cholesterol values of 5.2 to 6.5 mmol/L (200 to 250 mg/dL) and do not develop significant atherosclerotic lesions. 5, 6 In the current study, mice fed a semisynthetic diet with comparable fat and no cholesterol added had twice the plasma cholesterol and significant atherosclerotic lesions. This was somewhat surprising and implicates the different dietary sources of macronutrients and micronutrients in the 2 diets as the cause. The AIN76 diet uses casein as the exclusive protein source, which in rodents has been shown to be hypercholesterolemic, 21, 22 whereas chow uses a variety of protein sources. The AIN76 diet uses soy and cocoa butter as the lipid source, whereas chow uses mainly soy. It is beyond the scope of this study to determine the causative nutrient(s) responsible for the increase in plasma cholesterol and atherosclerosis.
High-fat diets are known to induce obesity in certain strains of mice, including C57BL/6J, when fed for prolonged periods. 7 Obesity is accompanied by various metabolic derangements, such as hyperglycemia, insulin resistance, and hypertension, which are risk factors for atherosclerotic disease. Thus, the use of high-fat diets in atherosclerosis studies with B6.LDLR-/-mice could have unintended consequences that might alter the interpretation of the data. In fact, prolonged feeding of the Western-type diet to B6.LDLR-/-mice does result in excessive weight gain. 7 This has been less of a problem for a high-cholesterol, high-fat, cholate diet fed to B6.LDLR-/-mice. However, the latter is true probably because weight gain is modulated by the very high amount of cholesterol (compared with chow or Western-type diets) and the presence of cholic acid in the diet. In the current study, the dietary fat content was kept low and the atherogenic stimulus was varied by increasing the amount of cholesterol in the diet. By this method, it was possible to induce even extreme amounts of atherosclerosis without excessive weight gain compared with a chow diet. We did find that liver lipids increased at 0.15% cholesterol in the diet. Thus, for most studies of atherosclerosis progression, we recommend the 0.02% cholesterol diet. However, if it is necessary to induce lesions on the aortic surface, as for regression studies, we recommend the 0.15% cholesterol diet.
With regard to studies that compare atherosclerosissensitive and -resistant strains of mice, the biggest differences were observed in cross-sectional lesion area measurements at the aortic root and the brachiocephalic artery on the 0.00% and 0.02% cholesterol diets. At higher dietary cholesterol contents, the fold difference in lesion area was reduced. It was necessary to use 0.15% dietary cholesterol or above to induce lesions on the surface of the aorta, but differences between strains were observable only at the aortic arch, not the thoracic or abdominal aorta. These results strongly suggest that en face measurement of the whole aorta is not the best measurement. However, differences in atherosclerosis susceptibility observed at different locations in the vascular bed might also reflect genetic factors that might differ, depending on the anatomic location. In genetic mapping studies, we cannot say at this point whether the location of lesion assessment influences the loci revealed, but this is certainly a possibility.
In summary, this article presents a model in which a semisynthetic diet with increasing amounts of cholesterol was used to induce atherosclerosis, uncomplicated by changes in nonlipid classic risk factors. Data are also presented in atherosclerosis-sensitive and -resistant strains. Depending on the goals of future research in mouse models of atherosclerosis, this information will be important in rationally designing such studies.
